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Schistocytes

» Red blood cells fragments of triangular/crescent/ helmet form with rectilinear
profile segment testifying the zone of break

» Observed on blood smears
» They result from mechanical, toxic or heat-induced damage of normal RBC
» They appear under several conditions (after surgery, solid organ and/or bone
marrow transplantation, HIV infection, in diseases with cardiac and vessel
abnormalities, pre-eclampsia, severe renal diseases, gastric carcinoma)
» Often the earliest sign of
thrombotic microangiopathy (TMA)
cancer

» detection and quantification are thus of primary importance

» Morphological identification requires well-trained hematologists/biologists



Schistocyte genesis
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Bessis M: Blood Smears Reinterpreted,
Springer-Verlag,1977




TTP pathogenesis
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Patologie associate alla presenza di schistociti
»Anemie emolitiche da danno meccanico

»Anemie emolitiche microangiopatiche
Coagulazione Intravasale Disseminata (DIC)
Sindrome emolitico uremica (HUS)

Porpora trombotica trombocitopenica

»Dopo interventi chrirugici
»Dopo trapianto di midollo osseo

»Vasculiti

»Anomalie vascolari

» Infezioni

»Patologie del midollo osseo primitive e secondarie



American Journal of Hematology T518<21 (2004)

Morphologic Diagnosis of Thrombotic
Thrombocytopenic Purpura

Edward R. Burns,'”" Yenmay Lou,” and Anjali Pathak®

TABLE I. Incidence of Schistocytes on Peripheral Blood Smears

Patient groups N Prevalence (%) Mean = SD (%) Range (%)
Normals 58 0.05 £ 0.03 0-0.27
Chronic renal disease 03 0.21 = 0.18 0-0.6
Preeclampsia ) A0 0.25 = 0.08 0-0.45

Mechanmcal valves ) 0.18 0.15 0-0.48
TTP ] 8.35 £ 2,74 1.0-18.4

In the absence of known valvular conditions, pre-
eclampsia, lupus, DIC, or pre-existing renal disease,
the finding of more than 1% schistocytes on a per-
ipheral blood smear along with thrombocytopenia
and hemolysis should be taken as putative evidence
of TTP and treatment begun.




Red blood cell fragmentation before hematopoietic progenitor
cell transplantation

WBCs
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I 1: Haematologica, 2007 Jan;92(1):95-100.

Diagnostic criteria for hematopoietic stem cell transplant-associated microangiopathy:
results of a consensus process by an International Working Group.

Ruutu T, Barosi G, Benjamin RJ, Clark RE, George JM, Gratwohl &, Holler E, Iacobelli M,
Kentouche K, Lammle B, Moake JL, Richardson P, Socie G, Zeigler 7, Niederwieser D,
Barbui T; European Group for Blood and Marrow Transplantation; European
LeukemiaMet,

Cepartrnent of Medicine, Helsinki University Central Hospital, Helsinki, Finland. tapani.rudtu@hbus fi

BACKGROUMND AND OBRIECTIVES: There are no widely accepted critena for the defintion of
hematopoietic stem cell transplant -associated microangiopathy (TAM), An International
Waorking Group was formed to develop a consensus formulation of criteria for diagnosing
chnically significant TaM, DESIGHN AND METHODS: The participants proposed a list of
candidate critera, selected those considered necessary, and ranked those considered
optional to identify a core set of criteria. Three obligatory criteria and four optional criteria
that ranked highest formed a core set, In an appropriateness panel process, the
participants scored the diagnosis of 16 patient profiles as appropriate or not appropriate
for TaM, Lsing the experts' ratings on the patient profiles as a gold standard, the
sensitivity and specificty of 24 candidate definitions of the disorder developed from the
core set of criteria were evaluated, & nominal group technique was used to facilitate
consensus formation, The definition of TAM with the highest scare formed the final
PROPOSAL, RESULTS: The Waorking Group proposes that the diagnosis of TAM requires
fulfilment of all of the following criteria: (i) =4% schistocytes in blood; (i de novao,
prolonged or progressive thrombocytopenia (platelet count <50 ¥ 109/L or 50% ar greater
reduction from previows counts); (i) sudden and persistent increase in lactate
dehvydrogenase concentration; {iv) decrease in hemoglobin concentration or increased
transfusion requirement; and (v) decrease in serum haptoglobin, The sensitivity and
specificity of this definition exceed 80%. INTERPRETATION AND COMCLUSIONS: The
Warking Group recormmends that the presented criteria of TaM be adopted in clinical use,
especially in scientific trials.




Reference values

Adults: < 0.1%
Newborn: 0.3-1.9%

Preterms: £ 5.5%

Schistocytes are usually

« specifically requested by clinicians
« counted on PB smears by optical microscope
» expressed as % of red blood cells



Table 7—3. Confidence Limits (95%) for Various Percentages of Blood Cells of a Given Tvpe as Determined by
= Wi - Yp )
Differential Counts

a n =100 n =200 n = 500 n = 1,000 n= 10,000
0 0 - 3.6 0~ 18 == 07 0 - 04 Bi — DA
1 0.0- 5.4 0.1- 3.6 0.3- 2.3 0.5~ 1.8 0.8- 13
2 02- 7.0 0.6- 5.0 1.0- 3.6 1.2~ 3.1 1.7 23
3 0.6~ 8.5 1.1- 6.4 1.7- 4.9 2.0- 4.3 2.6~ 3.4
4 1.1- 9.9 17— T 2.5- 6.1 2.9- 54 3.6- 4.5
5 1.6- 113 2.4 9.0 3.3- 7.3 3.7- 6.5 45~ 55
6 23~ 126 %7109 4.1- 85 4.6- 7.7 5.5— 6.5
7 2.9- 13.9 3.9- 11 49- 9.6 5.5- 8.8 6.5~ 7.6
8 3.5- 15.2 4.6-12.7 5.8- 10.7 6.4 9.9 74— 86
9 4.2- 16.4 5.4 13.9 6.6- 11.9 7.3- 10.9 8.4 96

10 4.9~ 17.6 6.2 15.0 7.5- 13.0 8.2- 12.0 9.4 10.7

15 8.6— 23.5 10.4- 20.7 12.0- 18.4 12.8- 17.4 14.3- 15.8

20 12.7- 29.2 14.7- 26.2 16.6- 23.8 17.6- 22.6 19.2— 20.8

25 16.9- 34.7 19.2- 31.6 21.3- 29.0 22.3- 27.8 24.1- 25.9

30 21.2- 40.0 23.7- 36.9 26.0— 34.2 27.2- 32.9 29.1- 31.0

35 257- 5.2 Adults: 284 20< 0.1% 308 39.4 32.0- 38.0 34.0- 36.0

40 30.3- 50.3 33.2- 47.1 35.7- 44.4 36.9- 43.1 39.0- 41.0

45 35.0- 55.3 38.0- 52.2 40.6— 49.5 41.9- 48.1 44.0- 46.0

50 39.8- 60.2 42 9~ 57.1 5.5- 54.5 46.9- 53.1 49.0- 51.0

55 17650 Newborps: i, 0.3-1 -9%‘0.5_ 59 4 51.9- 58.1 54.0- 56.0

60 49 7- 69.7 52.9- 66.8 55.6- 64.3 56.9- 63.1 59.0— 61.0

65 54.8— 74.3 58.0- 71.6 60.6— 69.2 62.0— 68.0 64.0— 66.0

70 60.0- 78.8 Pretermsi- 763 < 5.5% 65.8- 74.0 67.1- 72.8 69.0- 70.9

75 65.3- 83.1 68.4- 80.8 71.0— 78.7 T2 DT 74.1- 75.9

80 70.8— 87.3 73.8- 85.3 76.2— 83.4 77.4- 82.4 79.2- 80.8

85 76.5— 91.4 79.3— 89.6 81.6— 88.0 82.6— 87.2 84.2- 85.7

90 82.4- 95.1 85.0- 93.8 87.0- 92.5 88.0- 91.8 89.3— 90.6

91 83.6- 95.8 86.1- 94.6 88.1- 93.4 89.1- 92.7 90.4- 91.6

92 84.8- 96.5 87.3— 95.4 89.3— 94.2 90.1- 93.6 91.4- 92.6

93 86.1- 97.1 88.5- 96.1 90.4— 95.1 91.2- 94.5 92.4- 93.5

94 87.4- 97.8 89.8- 96.9 91.5- 95.9 92.3- 95.4 93.5- 94.5

95 88.7— 98.4 91.0- 97.6 92.7— 96.7 93.5- 96.3 94.5- 95.5

96 90.1- 98.9 92.3- 98.3 93.9- 97.5 94.6- 97.1 95.5- 96.4

97 91.5- 99.4 93.6— 98.9 95.1- 98.3 95.7- 98.0 96.6— 97.4

98 93.0- 99.8 95.0- 99.4 96.4— 99.0 96.9— 98.8 97.7- 98.3

99 94.6- 99.9 96.4- 99.9 97.7— 99.7 98.2- 99.5 98.7- 99.2

100 96.4-100 98.2-100 99.3-100 99.6-100 99.9-100




Conteggio in automazione degli schistociti

* Due tecnologie attualmente disponibili

« Accuratezza e precisione
alla diagnosi e nel follow-up

*Screening nella routine

*Possibilita di diagnosi precoce



RBC fragments:
conteggio in automazione con ADVIA 2120

Metodo basato sull’ analisi integrata dei conteggi
delle piastrine e dei globuli rossi.

Vengono contati gli eventi con:
*volume inferiore a 30fL
indice rifrattivo >1.4
frequenza > 10000/ pL
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RBC fragments:
conteggio in automazione Sysmex XE-2100

Metodo basato sull’ analisi
iIntegrata dei conteggi delle
piastrine e dei globuli rossi

nel canale del conteggio del
reticolociti dove nel sangue
Intero, cimentato con un
colorante fluorescente, vengono et
contati gli eventi con volume —~~" Gate for FRC
inferiore a quello dei GR e APLTs
contenuto in RNA (fluorescenza)
inferiore a quello delle piastrine.
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Valuatione clinico-strumentale:
materiali e metodi

150 campioni selezionati dalla routine in un periodo di tre
settimane, analizzati con:

Bayer ADVIA 2120
*Sysmex XE-2100 modalita Retics
*Metodo di riferimento:

Conta microscopica effettuata da due specialisti
su due diversi strisci di sangue periferico /1000 GR
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@ International Council for Standardization in Haematology

Proposal

Barcelona, 4t November 2008

to create a panel of experts with the following finalities:

« definition of morphological criteria for those fragments that should be classified as
schistocytes

» method definition
* inter-observer and intra-observer study for method validation
« guidelines pubblication

« publication of an experimental work on correlation and validation of different
methods for automated fragment count



Qestd

International Council for Standardization in Haematology

Committee for the Standardization of Schistocyte Counting

Members of Committee

Carol Briggs (UK)
Giuseppe d’Onofrio (IT)
Wendy Erber (UK)
Josep Maria Jou (ES)

Szu-Hee Lee (AUS) kick off: Barcelona, November 4th, 2008

Jean-Francois Lesesve (FR)
Stefanie McFadden (USA)
Joan Lluis Vives Corrons (ES)
Nagai Yutaka (JP)

Chair: Gina Zini (IT)
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